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Basis of the report 



With regard to the elements of the international application;* 
[ [ the international application as originally filed. 

fx] the description. pages 1 ,2 ,4 to 29 as originally filed, 

pages 3, 30 received on 1 June 2000 with the letter of 31 May 2000 
pages 46 received on 25 July 2000 with the letter of 25 July 2000 



X] the claims, pages , as originally filed, 

pages , as amended (together with any statement) under Article 19, 
pages , filed with the demand, 

pages 43 to 45 received on 1 June 2000 with the letter of 31 May 2000 
[~X~1 the drawings, pages 1/17 to 17/17 , as originally filed, 
pages , filed with the demand, 
pages received on with the letter of 
j3T| the sequence listing part of the description; 

pages 31 to 42 as originally filed ** 

pages , filed with the demand 

pages , received on with the letter of 

2. With regard to the language,, all the elements marked above were available or furnished to this Authoriry in the language in 
which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 

| 1 the language of publication of the international application (under Rule 48.3(b)). 

[ ] the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed In the international application, was on the basis of 
the sequence listing: 

| 1 contained in the international application in written form. 

fx | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authoriry in written form. 

[~j furnished subsequently to this Authority in computer readable form. 

| 1 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished, 

| j The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

4 - The amendments have resulted in the cancellation of; 

| | the description, pages 

^2 the claims, Nos. 

j | the drawings, sheets7fig. 

I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered 
to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response lo an invitation under Article ]4 arc referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70. 1 7). 
Any replacement sheet containing such amendments must be referred to under item J and annexed to this report j 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



2. Citations and explanations (Rule 70.7) 

The instant claims are novel and inventive over the prior art as the insertion of exogenous amino acid domains into 
glutenin and seed-storage protein which allow them to be mixed with gluten and also to bind to macromolecuiar Iigands 
is not disclosed in it. The gluten mixed with these proteins is used in food applications. The prior art discloses the 
insertion of endogenous amino acid domains into glutenin to improve the viscoelasticity of their bread doughs. 
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To alter protein-protein, protein-lipid and protein-starch interactions 
within the gluten matrix, the present inventors have developed a system 
which enables the incorporation of new surface active molecules or parts of 
molecules into the gluten matrix. 
Disclosure of Invention 

In a first aspect, the present invention consists in a method of 
producing a modified glutenin or seed-storage protein, the method 
comprising adding to the protein a domain which confers to the modified 
protein the ability to incorporate into gluten or bind a ligand or other 
macromolecule . 

In one preferred embodiment, the modified glutenin or seed-storage 
protein contains one or more amino acid residues added to its amino acid 
sequence. More preferably, the one or more amino acid residues are one or 
more cysteine residues. Preferably, the one or more cysteine residues are 
incorporated at one or both ends of the amino acid sequence of the protein. 
The addition of the one or more cysteines allows the modified proteins to be 
more easily incorporated into gluten in use. The modifications to the 
glutenin or seed-storage proteins produced according to the present invention 
allow the incorporation of that protein into the gluten network for food or 
industrial use. 

The present inventors have found that incorporating exogenous amino 
acid sequences (domains) from proteins other than glutenins into glutenin or 
seed-storage proteins modifies the general properties of gluten when the 
proteins are used in a range of food applications. 

Figure 15 provides a schematic of the scheme for identifying 
transgenes in transformed wheat plants by polymerase chain reaction (PCR). 
A primer pair straddling the interface between the gene and its promoter 
(from the gene for the high molecular weight glutenin Bxl7 for example) 
ensures that no false positives are detected arising from the high homology 
between C hordein and gliadin genes. 

In a further preferred embodiment, the domain is a binding domain 
that confers to the modified protein the ability to bind a ligand or other 
macromolecule. 

The binding domain can be any domain that will bind ligands that may 
be useful in food preparation or in food compositions. In a preferred form, 
the binding domain is a ligand capable of binding lipids or starches. The 
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CLAIMS: 

1. A method of producing a modified glutenin or seed-storage protein, the 
method comprising adding to the protein a domain which confers to the 
modified protein the ability to incorporate into gluten or bind a ligand or 

5 other macro molecule. 

2. The method according to claim 1 wherein the domain comprises one or 
more amino acid residues. 

3. The method according to claim 2 wherein the one or more amino acid 
residues comprise one or more cysteine residues. 

10 4. The method according to claim 3 wherein the one or more cysteine 

residues are incorporated at one or both ends of the amino acid sequence of 
the protein. 

5. The method according to claim 1 wherein the domain is a binding 
domain that confers to the modified protein the ability to bind a ligand or 

15 other macromolecule. 

6. The method according to claim 5 wherein the modified protein further 
contains one or more amino acid residues which confer to the protein the 
ability to incorporate into gluten. 

7. The method according to claim 5 or 6 wherein the binding domain is 
20 capable of binding lipids or starches. 

8. The method according to claim 7 wherein the lipid-binding domain is 
derived from barley oleosin gene or the lipid-binding regions of wheat CM16 
protein. 

9. The method according to claim 7 wherein the starch-binding domain is 
25 derived from glucoamylase from Aspergillus niger. 

10. The method according to any one of claims 1 to 9 wherein the glutenin 
or seed-storage protein is selected from the group consisting of low molecular 
weight glutenins, high molecular weight glutenins, gliadins, puroindolines, 
grain softness proteins, friabilins, and Chloroform/Methanol-soluble proteins. 

30 11. The method according to claim 10 wherein the glutenin or seed-storage 
protein is C hordein from barley. 

12. A modified glutenin or seed-storage protein having a domain inserted 
therein which confers to the protein the ability to incorporate into gluten or 
bind a ligand or other macromolecule. 
35 13. A modified glutenin or seed-storage protein produced by the method 
according to any one of claims 1 to 11. 
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14. A modified glutenin or seed-storage protein selected from the group 
consisting of ANG/SBD/Cys7Cys236, ANG/OHBD/Cys7Cys236, and 
ANG/CMl6/Cys7Cys236, as hereinbefore defined. 

15. An isolated nucleic acid molecule encoding a modified glutenin or 
5 seed-storage protein according to any one of claims 11 to 14. 

16. A cell containing an isolated nucleic acid molecule according to claim 
15 such that on expression of the nucleic acid molecule, the cell produces 
the modified glutenin or seed-storage protein . 

17. The cell according to claim 16 selected from bacteria, yeast, plant, 
10 insect or mammal. 

18. The bacterial cell according to claim 17 being Escherichia coli, 

19. The yeast cell according to claim 17 being Pichia sp. or Saccharomyces 
cerevisiae. 

20. The plant cell according to claim 17 being a recombinant wheat cell. 

15 21. Use of a modified glutenin or seed-storage protein according to any one 
of claims 11 to 14 in the preparation of a food product. 

22. The use according to claim 21 wherein the food product is selected 
from the group consisting of leavened or unleavened breads, pasta, noodles, 
breakfast cereals, snack foods, cakes, pastries, and foods containing flour- 

20 based sauces. 

23. Use of a modified glutenin or seed-storage protein according to any one 
of claims 11 to 14 in the preparation of a non-food product. 

24. The use according to claim 23 wherein the non-food product is 
selected from the group consisting of films, coatings, adhesives, building 

25 materials, and packaging materials. 

25. Use of a grain or part of a grain containing a modified glutenin or seed- 
storage protein according to any one of claims 11 to 14 in the preparation of a 
food product. 
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